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Metals and their Mixtures with Carbon Monoxide (K teorii 
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ABSTRACT: The author deals with certain problems of the kinetics 
and the mechanism of reduction of oxides of copper, lead 
and zinc and of uixtures of these oxides with carbon 
monoxide. The kinetics of reduction of these oxides were 
investigated under conditions in which these oxides were 
in the solid state and the reduced metals were in the 
solid (Cu), the liquid (Pb) and the gaseous (Zn) states, 
The adsorption-catelytic theory of G. N. Chufarov (Ref.7), 
which is based on investigations of the kinetics of 
reduction of oxides of iron and of some other oxides under 
such conditions that the product of reduction is obtained 
in the solid phase, is the most satisfactory from the point 

Card 1/5 of view of explaining up-to-date conceptions of the 
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mechanism of reduction of oxides with gases. The influence 
of the aggregate state of a product on the development of 
the process of reduction with the progress of time has not 
been considered by Chufsrov. Since lead, «ine and copper 
accompany each other in metullurgicvul processes, it ls of 
considerable importance to establish the linetics 
wovernin,, their simultaneous reduction, At present for 
sbudying, the kinetics of reduction processes the uost 
widely used method is that of determinin, the reaction 
speed from the decrease of the pressure of the reducing 
gus during the reduction process, However, this method 
has the drawback that it does not give information on the 
real change of the progress of the process with time since 
the pressure of the reducing sas changes continuously 
durins; the reduction process, The error is particularly 
pronounced at relatively low pressures when the quantity 
of the reducing gas is inadequate even for the complete 
reduction of a specimen of the studied oxide or compound, 
The experimental technique (see Ref.1) used by the authors 
Card 2/5 of this paper enabled eliminating these drawbacks, The 
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kinetics of reduction were studied whilst maintaining a 
constant pressure of the reducing gas by utilising the. 
automatic recording of the loss in weight of the specimen, 
In the first part of the paper the authors discuss the: 
results of separate reduction of the oxides of copper, 
lead and zinc with carbon monoxide, graphed in Figs.1-7. 
In the second part the reduction of mixtures of oxides 
of copper, zinc and lead by means of carbon monoxide, 
graphed in Figs.8 and 9, are discussed. The authors 
sumuarise their results thus: the speed of reduction of 
CuO at temperstures up to 200°C is characterised by the 
autocatalytic progress of the kinetic curve; reduction 
of oxides of lead and zinc begins with the maximum speed 
in the temperature range 450 to 800°C for PbO and 700 to 
1000°C for Znod. The speed of reduction of CuO and 
PoO increases with increasing CO pressure in the 
pressure range 25-100 mm He col. for CuO and 
50-4500 mm Hg col. for PoC. ‘the dependence of the reaction 
speed on the pressure complies with the isotherm adsorption 
type equation v =k ™, where n€ 1; for zinc oxide no 
Card 2/5 such relation has be&n detected, | Depending on the 
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activity of the oxides being reduced, this relation was 
observed xlgo in other tewperature ranges end pressures. 
In the system Gu0-PhO, Cu0-ZnO and PbO-ZnO no chemical 
compounds were detected; the thermograph analysis of 
these systenus has cevealed tne presence of a eutectic, 
with a fusion point of 688°C, in the system Cu0-PbO 

for a molar ratio Cu0/PbO = 1:1. In the case of 
reducing Cu0-PbO mixtures, the CuO increases somewhat 
the speed of reduction of the PbO and this may be due 
to a local over-heating of its particles; above 700°C the 
reducing reaction is traked owing to formation of a 
liquid phase. In the system PbO-Zn0 a braking of the 
reduction of the , ZnO is observed in the temperature 
range 600 to 700°C due to intensive reduction of the PbO 
and an increase in the CO. concentration resulting 
therefrom which influences“the adsorption properties and 
also the thermodynamics of reduction, Presence of 

slight quantities of CuO in Cu0-ZnO mixtures, up to 


Card 4/5 the molar ratio Cu0/ZnO = 0.5:1, has practically no 
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influence on the speed of reduction of zinc oxide, 
There are 9 fi,ures and 8 references, 7 of which are 
Soviet, 1 Gernan, 

SUBMITTED: October 8, 1957 


1. Metal oxides--Reduction 2. Gases--Chemical effects 2, Carbon 
monoxide~-Metallurgical effects 
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AUTHORS: Chizhikov, D. M., Corresponding Member AS USSR, Tsvetkov, 
Yu. V., and Edel'shteyn, V. M. 


TITLE: The liquid-vapor equilibrium of high-boiling mixtures at 
pressures deviating from the atmospheric with the cadmium-zine 
system as example 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 3, 1962, 655 - 657 


TEXT: An experimental determination of the liquid-vapor equilibrium in 
autoclaves was carried out with internal heating. The apparatus was 
evacuated, filled with inert gas, and a certain constant pressure gain- 
tained. Two series of experiments were carried out: (a) determination of 
the dependence of the bep. on the composition of the Cd-Zn alloy (0-100% Cd) 
and the pressure (100 ~ 3600 mm fig); (b) determination of the effect of 
pressure on tha composition of the vapor in the case of recirculation of 
the condensed vapor. In the series (a) the alloys were heated in graphite 
crucibles and the temperature recorded with an IT T=-09 (EPP-09) recording 
electronic potentiometer. For the second series an equilibrium apparatus 
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"of graphite similar in principle to D. FP. Othmer's (see below).was used. 
‘The activity coefficients of the Components were calculated from the 
experimental data, and by means of these and 
of the vapor 
(Fig. 2). 
ons, decrease in pressure is 
rom Zn in the case of 
The data obtained by means of the a 
recirculation apparatus confirm the results. There are 2 figures and 7 
references: 3 Soviet-bloc and 4 non-Soviet-bloc. The four references to 
English-language publications read as follows: D. F, Othmer, Ind. and Eng. 
Chem., 35, no. 5, 614 (1943); O. Kubasohewski, J. A, Catterall, 
Thermochemical Data of Alloys, London, 19563 K. K. Kelley, U. S. Bur. Min. 
Bulls, no. 383 (1935); C. Maier, U. S. Bur. Min. Bull., no. 324 (1930), 


SUBMITTED: Ootober 7, 1964 


Fig. 2. Equilibrium diagrams liquid-vapor in the Cd-Zn system. 
(1) 200 mm Hg; (2) 760 mm Hg; (3) 2280 mm Hg; abscissa: molar parts, 
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Note on the Catalytic Action of Zinc on the Decomposition 
of Carbon Oxide (0 kataliticheskom deystvii tsinka na razlozheniys 
oltisi ugleroda). 


Doklady Akademii Nauk, 1957, Vol. 135, Nr 3, ppe 586~587 (USSR). 


It. is wall known, that at 900°C the decomposition of CO becomes 
thermodynumically possible. Without an catalysator, however, it 
does not take place, practically, because of the tight combinations 
of the carbon» and oxygen atoms in the CO molecule. A number of papers 
proved, that metal. oxydes do not catalyse this reaction, but some 
metals (Fe, Ni, Co, Cr) act as catalysators, in particular, if they 
are produced in active form by reduction. Referencee are contradic® 
ting with respect to zinc having any effect, This question of the 
influence of zinc has a great practical importance, There are known, 
for example, destructions in the upper parts of furnaces y Which 
occured on the smelting of ores with a little zinc content. This 
formation of zinc oxide in the pores of the furnace coating can also 
take place in the pyrometallurgy of zinc. In this case the oxidation 
of zinc leads to a reduction in the production rate of Liquid zinc 
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metal, The authors have investigated, separately from each other, 

the kinetics of the reduction on zinc oxide by carbon monooxide and 
the condensation of zine vapour in pure carbon monoxide. They observed 
the: formation of soot-lLike carbon as a decomposition product of CO. 
This took place at 600#700°G at the samples subjected to reduction, 

as well as at the walls of the reaction container at the points of 
lead oxide. This gives reason to the supposition, that the catalytic 
influence of zinc possesses a maximum, which is dependent on an 
optimum concentration of zinc. Control experiments without zinc pro# 
duced neither CO, nor carbon black. The above data confirm the cata= 


lytic effects of zinc on the decomposition reaction of carbon mono# 
xide in the temperature range from 50°C to 800%. 
There are 12 Slavic references, 


Institute for Metallurgy AN USSR imeni A. A. Baykov.( Institut me- 
tallurgii im. A.A.Baykovq Akademii nauk SSSR) 
February 26, 1957. 


Library of Congress. 
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Determination of tin monoxide activity fmmeits of the Sn0-Si0, 
systems using the electromotive force method. Dokl. AN SSSR 
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1. Institut metallurgii im, A.A.Baykova, 2. Chlen-korrespondent 
AN SSSR (for Chizhikov). 


(Tin oxides) (Electromotive force) 
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| AUTHOR: Bashkatov, V. A.; Tsvetkova, A. A. 


“TITLE: Certain peculiarities of the caigufation of the nonequilibrated two- 
| phase jet 
} 


‘SOURCE: AN SSSR. Sibirskoye otdeleniye. Izvestiya. Seriya tekhnicheskikh nauk, 
ino. 2, 1965, 88-93 


: TOPIC TAGS; air flow, gas jet, flow analysis, flow velocity, subsonic flow, 
i £low density 


: ABSTRACT: Earlier investigations of the acceleration and deceleration of droplets. 
in_gas £lows’ did not take into account the mechanical interactions between the gas. 
.and the droplets. The present study investigates a flow of gas and droplet the 
; temperatures and velocities of which are essentially different, The mechanical 
‘and thermal interections are taken into account and the equations of motion of the 
iparticles are presented in the form of an empiric quadratic law incorporating the |__..- 
| pressure gradient. In addition to the usual assumptions that the probability of -{.._ 
| gplitting and collision of particles is negligibly small, that the size of alt of 
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‘particles is equal to the mean statistical (over the weight) diameter of the drop- 
‘lets, and that the mechanical gas-droplet interaction resembles an elastic colli- 
ision with a nonsubstantial energy dissipation, the present authors assume that 
iL) the flow lines are smooth; 2) the length of the channel is much greater than ite 
' jeross section; 3) the unidimensional approximation can be applied; 4) there are no 
. ichemical or phase transitions present; 5) the droplet density, their size, and the 
: igas parameters are described by the inequality 
_ lQwhere dy is the mean statistical (over the weight) droplet diameter; 1 is the mean|-. (3 
 igtatistical distance between the droplets; L is the linear dimension of the entire 
|£Low) ; 6) the droplet temperature may be assumed uniform because of the large 
: 'thermal conductivity of the fluid; and 7) the gas velocity relative to the droplets |. 
* lis subsonic, The calculational approach is illustrated by numerical evaluations on | <4 
lan electronic computer of the isochoric process for the case of water droplets with _ 
jin the vapor. Results point to the wide range of the possible values of the pes 
characteristics of the gas-dynamic process as function of various flow conditions 
even prior to the atart of phase transitions, Orig. art, has: 39 formulas and 
. 14 £igures, oe : 
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_ 8/191 63/000/001 /001 /017 
Aging of polyolefins. «++ y B101/B186 
‘water. ‘The content of oxygen-containing groups and unsaturated compounds 
wag determined in the oxidized films. The change of physicochemical 
properties was studied. Results: (1) Adsorption of 0, “by PP was 


ne 150 nnoles/mole after 240 min, whereas the corresponding values were * 


petween 106 and 200 mnoles/mole for the other polyolefins. As regards 
stability against oxidation the polyolefins are in the order 
PP<EPC <LPFE<HPPE and the activation energies for oxygen adsorption 
are correspondingly 24.8, 30.8) 31695 and 32.7 kcal/mole. (2) The rate 
of degradation increases with increasing temperature, ©+6s 14.05 
ta were formed fron LEPE after 4 hrs at 150°C, and 24yo at 
dation renders polyolefin films brittle and dark-colored, 
ejr golubility in xylene. The viscosity of the 
xylene- acti (4) Oxidation of HPPE: at 450°C for 
4 hre yields about we 3 action, 1.9-2-4 mmoles/mole formaldehyde, 
4.4-1.5 mmoles/mole acetaldehyde , the bromine number being 3-%.6. The 
corresponding data for LYFE are: about 2Aysy 162-1685 0.9144, 2-2-6. The 
different behavior of HEFE as compared with that of LPPE is explained by 
a higher content of methyl and carbonyl groups in the formers (5) tan 6 
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of LPPE rises from 6.0004 to 0.028 at 150°C after 8 hrs (at 10° cpa), 
tan 6 of HPPE reaches this value after 4 hre. Conclusion; Polyolefins 
oxidize autocatalytically. There are 9 figures and 4 tables. 
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AUTHORS : Layner, A.I., Kolenkova, M.A. , Tavetkova, A.V —— 
TITLE: Specific Weight and Viscosity of Beryllium Sulfate Solutions and 


Their Effect on the Filtration Rate 


PERIODICAL: Izveatiya vysshikh uchebnykh zavedenty, Tavetnaya metallurgiys, 
1961, No. 2, pp. 76 - 80 


TEXT 2 After filtration, diluted beryllium sulfate solutions are purified : 
from aluminum admixtures by evaporation. Viscosity of-the solution is one of the ; 
basic factors determining the filtration rate, Therefore the effect of tempera- i 
ture and concentration of the solution on their viscosity is of practical interest, 
Experiments were made with pure and commercial beryllium sulfate solutions, The 

pure solutions were prepared by dissolving crystalline beryllium sulfate at con- 
centrations of 45.63 30,45 22,8 and 15.2 g/l.of BeO. Relative viscosity was 
determined in 4 thermostat using an Ostwald viscosimeter and calculated by the 

formula N =Nus T Y , where 7 1s the relative visoosity of the solution 


Ww 
investigated at @ given temperature, in o poise; Nryis the viscosity of water at 
card 1/7 
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Specific Weight and Viscosity of Beryllium Sulfate Solutions. and Their Effect on 
the Filtration Rate 


a es Se erro —— 


the same temperature, inc pois; T and Tyyare the time of flow of the solution 
and the water, in sec3. and Wy are the specific weight of the solution and water 
in g/ml. Changes in the specific weight and viscosity of pure solutions. depending 
on concentration and temperature of the solution are shown in Figures 1 and 2, At 
a BeO concentration, raised from 15,2 to 45 6 g/l, viscosity increases; it de- 
creases at higher temperatures, in particular, within the 20 to 4o°c range. Ana- 
Logous experiments were made with commeroial. solutions obtained from peryllium by 
the conventional sulfatic method, with BeO concentrations ranging from 38.6 to 
12,8 g/l, Results are given in Figures 3 and 4, It appears that at @ similar 
concentration of BeO, commercial sulfata solutions have higher specific weight and 
viscosity than pure sulfate solutions; this 4s caused by the presence of numerous 
{mpurities, The experimental data obtained can be used to calculate the effect of 
temperature and concentration of sulfate sclutions on the filtration rate, which 
depsnds on the viscosity of the pulp, Therefore, 4f the filtration rate of anyone 
of the solutions with a determined viscosity is lmown, the filtration rate of the 
other solution can be calculated by, formula 


2 oo A, 
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Specific Weight and Viscosity of Beryllium Sulfate Solutions. and Their Effect on 
the Filtration Rate 
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the same temperature, in c poise; T and Tiare the time of flow of the solution 
and the water, in sec; . and Ty are the specific waight of the solution and water 
in g/ml, Chenges in the specific weight and viscosity of pure solutions. depending 
on concentration and temperature of the solution are shown in Figures 1 and 2, At 
a BeO concentration, raised from 15.2 to 45.6 g/l, viscosity increases; it de- 
creases at highér temperatures, in particular, witnin the 20 to 40°C range. Ana- 
logous experiments were made with commercial. solutions obtained from beryllium by 
the conventional sulfatic method, with BeO concentrations ranging from 38,6 to 
12,8 g/l. Results are given in Figures 3 and k, It appears that at a similar 
concentration of BeO, commeroial sulfate solutions have higher specific weight and 
viscosity than pure sulfate solutions; this is caused by the presence of numerous 
impurities, The experimental data obtained can be used to calculate the effect of 
temperature and concentration of sulfate solutions on the filtration rate, which 
depends on the viscosity of the pulp, Therefore, if the filtration rate of anyone 
of the solutions with a determined viscosity is krown, the filtration rate of the 
other solution can be calculated by, formula 
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. © “AO 
case of dilution, ‘The formula C = d otg © (where C is the BeO concentration, g/1;. 
2 - @ is the specific weight of the solution, is the dnolination angle of the oon- | 
| gentration line to the absicca axis (Figure 6)) is recommended for the plotting of | 
ourves to determine BeO concentration by the specific weight of the solution with-. 
: out chemioal analysis, . 45 ie 
Pigure 1: 
Changes in the speoific weight of pure sulfate 
solutions depending on BeO concentration (a) and: 
temperature (b), i 59 
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Figure 3: ‘ 
Changes in the specific weight of com- 


mercial sulfate solutions dpending on : 
concentration (a) and temperature (b).. > 44 
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Figure 5:° 


Dependence of viscosity (continu. | 
ous lines) and filtration rate 
(dotted lines) of commercial solu- 
tions on temperature and concen- 
tration of BeO (1 ~ 38.65 g/l’; 

2 - 25,76 g/l} 3 - 19.32 /1;"4- 
12.88 g/1). 
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| Specific Weight and Viscosity ¢ of Beryllium Sulfate Solutions and Their Effect on . 
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‘ld Dependence of specifio weight on Be0 concentration in the i 
Tt j initial solution at 24°C, 1 ~ commsroial solution; 2 - pure 
solution; 3 - calculated data, ‘ 
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‘There are 3 ‘tables “and 6 figufes, 


| ASSOCIATIONS: Krasnoyarskiy institut tavetnykh metallov (Krasnoyarsk Institute of . 
Non-Ferrous Metals); Kafedra metallurgii legkikh metallov (Depart. | 
rit ment of Metallurgy of mew Metals), i 
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ORG: Institute of Electronics and Computer Technology, AN LatSsR _ (institut elektroniki i 
vychislitel'noy tekhniki AN LatS5R ) 


TITLE: Statistical sharacteristics of the number of cycles of faultless operation of a logical 
automaton in the case of failures 


t 
| 
5 


TOPIC TAGS: automaton, logic circuit, circuit failure, statistic analysis, statistic dis~ 
tribution, circuit reliability 


ABSTRACT: From the instant a failure occurs within a logical automaton to the instant this 
failure is detected, the automaton accurately carries out a certain number of operations. 
Since the number of faultless cycles is a statistical event, the authors derived equations 
yielding the statistical distribution of automaton operations during the transient and stationary | 
operating conditions. The theory applies to arbitrary primitive or inertial automatons with a | 
single output whose operating conditions are specified by a diagram of cycles showing all the i 


| 
SOURCE: ANLatSSR. Izvestiya, no. 3, 1966, 35-43 | 
| 
| 
| 
{ 
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transitions which are possible within the automaton. The transitions within the automaton 
occur during a certain operating time interval, the input of the automaton accepts potential 
signals, the statistical characteristics of input signals remain constant for all intervals of 
the automaton's opezation, the signals appearing at the input are statietically mutually inde- 
pendent, the changes in input signals occur only during the start of an interval, failures also 
appear only at the start of intervals, all transitions within the automaton are possible, and 
the logical automaton responds instantaneously, i.e.» the output signal changes for all prac- 
tical purposes simultaneously with the change of input signals so that during the operating 
time interval there occur no variations in the input or output signals. The methodology is 
presented for the determination of the statistical characteristic of the number of cycles of 
faultless operation of automatons following the occurrence of a failure. Orig. art. has: 35 


formulas, 1 table, and 2 figures. 
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10/10 Microbiology Oct 57___|t : 


Sen SU TEOVAE: a 
2348, OLSUF’EV N.G:, TSVETKOVA E.M., BORODIN Vv. P., KOROLEVA A.N. 
and SIL’CHENKO ¥. Sc Inst. of Epidemiol. and Microbiol., Acad. of Med. Sci., 
of the USSR, and the Antitularaemia Stations at Stalingrad and other Towns. 
*Tularin from a vaccine-strain for percutaneous use 


1 

Two sets of tularin with differing content of bacterial bodies (2 and 1.5 thousand 

million bacterial cells per ml.) were prepared from a vaccine-strain, Simultane- 

ously, two sets of tularin containing the same quantities of bacterial cells were 

prepared froma virulent strain, These preparations were tested on vaccinated 

| persons and persons recovered from tularaemia, The percutaneous tularin test 

| was done on 3867 vaccinated and 202 recovered persons. The following results 

| were obtained: 88.3-94% of the vaccinated reacted to hep 

| test. Differences in the strains from which the tularin had been prepared, had no 
effect upon the intensity of the local skin reaction, Reactions of moderate or 
average intensity (0.5-2 cm, in diameter) to tularin ina concentration of 1.5 
thousand millions were recorded in 91.4-91.8% of cases and in 87,6-88.4% of 

| cases to tularin in concentrations of 2 thousand millions. Only in 1,2-2,8% of 
cases were side-reactions noted and in no case was there necrosis. Tularin gave 

| positive reactions in persons vaccinated up to 9 yr. previously. Amongst recovered 

/ persons practically all reacted to the percutaneous Tularin test but with this differ- 

| ence, that in them side-reactions were recorded in 20-22% of cases and the skin 

i reaction was somewhat more intense, The value of the percutaneous tularin test 

| was confirmed by the intracutaneous tularin test, but in the latter the skin reaction 

was even more intense. The test was made on the 

| 
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and the reactions read after 48 hr. A blank test with physiological saline was made 
on the opposite arm. On the basis of this work the authors consider that the per- 
cutaneous tularin test is fully suitable for the determination of the immune state of 
a population, It is technically simpler and causes less reaction than the intracuta- 
neous test. Kaulen - Moscow 
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ORG; Institute of electronics and computational techniques AN LatSSR (Institut elek- 
troniki i vychislitei'noy tekhnixi AN Latv.SSR) 


TITLE; Unconditional statistical characteristics of the number of cycles of perfect 
work of finite automata 


SOURCE; AN LatSSR. Izvestiya. Seriya fizicheskikhn i tekhnicheskikh nauk, no. 2, ‘ 
1966, 83-90 


TOPIC TAGS: statistical analysis, distribution function, finite automaton, 
automaton error theory, automaton reliability theory 


ABSTRACT: The problem of finding the distribution function, G(n), of the number n 
of correct work cycles of a finite automaton from the start until the emergence of B 
exror in its output is considered, Tne non-failure operating time of the automaton is |: 
regarded as a random quantity - the sum of two random quantities: the time from start |: 
4 up to the internal occurence of a fault; and the time from the internal fault occu- §& 
rence to the error emergence at the output of the automaton, The statistical characte+i 
ristics of n. - the number of cycles until internal fault occurence, and of ni» & 
the number of cycles from the fault occurence until error emergence are assumed to 


| be known and given as the unconditional distribution function F(n,), and the conditi< 
: ee ee esse cin 
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| onal distribution function for n= da »l,) ~ under the condition of prior inter- ¢ 
nal error occurence at the n wst” cycle, General expressions for tie desired distri-} 
bution function G(n) and for the average number of correct cycles, et c. are obtained, 
An analytical expression for G(n) is obtained in the case of an exponential distribue j 


, | tion law of the fault occurence and fault energence (or fault internal hybernation - 


Abstractor) time intervals, 
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LAPKINA, Natal'ya Aleksandrovna, prepodavatel'; PORUBINOVSKIY, Aleksandr 
Mikhsylovich, prepodavatel' [deceased]; TSVETKOVA, Galins Aleksandrovna, 
prepodavetel'; NSKLYUKOVA, Nina Petrovnay prépodavatel’; SOKOLOVA, -- 
Varvara Viadimirovna, prepodavatel'; VODOVOZOVA, Mariya Vladimirovna, 
prepodavatel'; FISHCHEVA, T.V., rede; SMIRNOVA, H.I,, tekhn.red. 


{Extracurricular field work on geography; teachers!’ manual] Vneklas- 
snaia rabota po geografii v prirode; posobie dlia uchitelei. Moskva, 
Gos.uchebno~pedagog.izd-vo M-va prosv.RSFSR, 1959. 189 p. 

(MIRA 12:11) 
1. Kafedra obshchey fizicheskoy geografii geograficheskogo fakul'~- 
teta Moskovskogo gorodskogo pedagogicheskogo instituta im.V.P. 


Potemkina (for all except Fishcheva, Smirnova). 
(Geography--Study and teaching) 
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18.1500 2504, ISTE wr | £111/E452 
AUTHORS : Shcherbakov, V.N., Kubatkina, v,V., Motova, LM. 
Tsvetkova, G.N._and Yarochkina, A.N. 
TITLE: ny X-Ray piffraction Investigation of sepiiaePopantion | 


Processes During Tempering of Hardened Alloy Steels 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.4, 


pp. 22- 27 4 
TEXT: The authors state that there are divergent views on ar 
rom carbide-formation effects even in carbon and low-alloy steels as 


well as in alloy steels. They describe their investigation of 
steels with various contents of carbon (0,2 to 1.0%) and alloying 
element (0.6 to 7.7% Cr, 1.2 to 5.5% Mn, 0.3 to 2,2% Mo, 

0,1 to 10.3% V and 0.6 to 18,1% W). Chromium steels’ were ./ 
hardened from 1 50 to 1300, naa from 950, molybdenum from 
1100, vanadium’and tungsten from 1200-1350°C. Tempering was 


effected at 200, 300, OO, 500, 600 and 680°C. Carbide phases 
formed at different stages of tempering were separated 
electrolytically and studied by X-ray aiffraction (Debye method, 
chromium radiation), the powder being contained in 4 celluloid 


capillary. The phases found for various tempering temperatures 
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x4 

are shown in Tables 1 to 5 for chromium (types LOX6 (10Kh6) , a 
10X30 (10Kh30), 1040 (10Kh40), 10X70 (10Kh70), 5% 40 (5Kh40), J 
5X70 (5Kh70), 2% 40 (2kn4o)); manganese ( types 1012 (10G12) ,' 
ior20 (10G20), 1030 (10G30), 10 "50 (10650), 5 M30 (5630) 9 
2730 (2630) ;\b molybdenum (types 10M3 (1LOM3)} 10M6 (10M6), 
10M1i2 (10M12), 10M20 (10M203, 6M20 (6M20) } 3M120 (3M20) I 
9M20 (2M20) ) ;\b_ vanadium (types 1091 (LOFL)\ 10 @5 (10F3), 


10 $6 (10F6), 10612 (10F12), 10920 (10F20), 10 @40 (10F40), 


5 @20 (5F20) 2 20 (2F20) 2 100 (2F100) ); and tungsten 

(types 10686 (10v6) 4 108 10° (10v10), 10 B20 (1ov20), 10840 (10V40), 
10B60 (10V60), 108130 (10V130), 108180 (10v180), 5640 (5V40), 
2B40 (2V40) )ibsteels, respectively. Results of chemical analysis 
for Fe and Mn (wt .%) in carbide residue of 2G30, 10G30 and 10650 
manganese steels are shown in Table 6 (analyses carried out by 
E.I,.Levina). The published dependence of the .change in the Fe3C 
phase on the degree of alloying of steel was confirmed in this work. 
Information was also obtained on the primary growth and subsequent 
coagulation of crystals of special carbides (precipitating as a 
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result of cementite formation) in relation to the ratio of the 
alloying-element and carbon contents of steels, There are 
6 tables, 


ASSOCIATION: Gor 'kovskiy issledovatel'skiy fiziko-tekhnicheskiy 
institut (Gor'kiy Physics and Engineering Research 
Institute) 


SUBMITTED: July 25, 1959 
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Title : Conditions of the Life of plants under the new system for working 
: the soil . 


Periodical + priroda 43/12, 57-61, Dece 1954 


: : x 
Abstract The author finds that the roots of yearly plants from humus only 

vhen they are deprived of oxygen and this principle is used to 
enrich the soil. Further, every four or five years, representing 
a cycle of crop rotation, the soil is plowed to & depth of half 

a meter with a special machine which does not invert the loosened 
earth as in ordinary plowing. This is done twice during the year 
in cross directions. A description is given of experimentation 
in soil enrichment through the growing of various grasseSe Table} 
illustrations. 
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Fitle Increase in heat resistence of plents 


Perfodieal & pok, AN SSSR 102/2, 363-386, May 11, 1955 


Abstract Various means are discussed for increasing the heat reaistance of various 
ennual and perennial plants. Five USSR references (1924-1951). Tables. 


Institution : Acad. of Sc., USOR, Inst. of Plant Fhysiol. im. K. A. Timiryazev 


Presented by: Academician A, L. Kursanov, February 14, 1955 
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1. The Laboratory of Clinical Chemistry of the Institute of Biological . 
and Medical Chemistry of the Academy of Medical Sciences of the 
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Activity of neuraminic acid aldolase and neuraminidase 
in the cells of ascites and solid forms of hepatoma 22 
in mice. Vop.med.khim. 11 no.5:97-100 S-O 165. 

(MIRA 19:1) 
1, Laboratoriya klinicheskoy khimii 1 biokhimii uglevodnogo 
obmena Instituta biologicheskoy 1 meditsinskoy khimii 
AMN SSSR, Moskva. Sumitted January 15, 1965. 
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| quTHoRs Tavetkova, I. Ves Shaydarov, Yu. Ie; Abramova, V. Me 
1 ORG: none | ot | 


2; 4% ‘A 
| PITLE: Special features of plant feeding under conditions of aeroponic ckltivation, 


i for a closed system 


"| SOURCE? : AN SSSR» Otdeleniye biologicheskikh nauk. 
| plologii, ve b, 1965, 670-675 
| moPIC TAGS: aeroponics, plant physiology, metabolic waste, fertilizer, sodium 
| chloride, closed ecology system, ‘test chamber, toxicology, excretion, plaat- growth 

ABSTRACT; In order to grow higher plants in clos 


' essary to use mineralized products of human wastes. The danger of this 
. | procedure stems from the presence of excessive amounts of NaCl in min- 

| eralized wastes, In order to, evaluate the hazard of NaCl toxicity, experi- | 

“ments were performed at the Artificial Climate Station of the Institute of 


‘Plant Physiology of the Academy of Sciences, USSR. For this purpose 
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. : sprouts of Chinese cabbage were grown aeroponically, Their roots, Sus- 
: ; pended in air in a closed compartment, were automatically sprayed with 
i nutrient solutions for 30 sec every 20 min. Aeroponics, with its absence 
‘of a substrate, has weight-saving advantages for spaceflight purposes. 
ie —--|Three types.of nutrient. solutions were uS ed: a normal solution without 
i @=—Ss additional salts, the same th NaCl added -(0-02——2,0%-Clions),_and solu~ 
\tions composed of mineralized products of human metabolism to which oo 
_lcorrective:amounts of nitrogen, phosphorus, and calcium were added, The 
oe pH of the solution was maintained at 5. 8. The temperature of the chamber 
| [ranged from 20 to 25°C, the humidity from 70 to 80%, oie 
ray Not only did the use of thineralized human wastes rot have any toxic | 
‘effects, but it brought about a stimulation of growth, as indicated by a 
‘higher rate of absorption of basic elements of mineral nutrition, On the 
‘other hand, the standard nutrient solution used turned out to have toxic 
‘properties, But nutrient solutions to which up to 0.1% NaCl had been added 
‘did not manifest toxic properties. Apparently, the presence of NaCl in the 
‘putrient solution prevents the accumulation of soluble toxic products of the . 
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‘ root metabolism or those of the microflora, The addition of NaCl to the 
“mineral nutrient solution caused a sharp increase in absorption of sodium . 
: and chlorine ions by the plant. Additions of NaCl of up to 2% did not have | 
‘any adverse effects on plant growth, On the contrary, the addition of NaCl. 
to the nutrient solution caused a significant increase in the raw weight of 
the plant although the dry weight was approximately equal to that of planta 
‘ grown on nutrient solution without additional NaCl, Apparently, the addi- , 
_tion of NaCl causes the plant cells to absorb more water, resulting in 

- 'hextra_succulence, 


»” ““Blants grown aeroponically have been shown to possess a higher ~ 
‘ degree of resistance to salt, apparently because of better aeration and 
| water supply of the root systems, Tests have indicated that even signifi- 
~ :eant concentrations of chlorine in aeroponic culture do not have a toxic 
_ effect on the plants, Consequently, the high amount of chlorides in the 
mineralized products of human metabolism will not result in death of the ; 
‘plants, provided they are grown aeroponically. / Orig. art. has 5 tables. if 
i [Arp press: 409t-RJ 
_: SUBJ CODE: 06 / SUBM DATE: none / ORIG REF: 010 / OTH REFs 005 
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| AUTHOR: Dadykin, Vs P.; Lebedeva, Ye» V.s Nilovekaya, N. T.; Tavebkova, I. V. 
ORG: none Se eee ee : 


The Experimental investigation of the higher pean in a closed ecological system 
Paper presented at the Conference on Problems of Space Medicine held in Moscow from 
24 to 27 May 1966] 


SOURCE: Konferentsiya po problemam kosmichesxoy meditsiny, 1966, Problemy 
kosmicheskoy meditsiny. (Problems of space medicine); materialy konferentsit, 
Moscow, 1966, 145-146 
TOPIC TAGS: life support system, closed ecological system, plant ecology, space 
nutrition . 
ABSTRACT: Calculations have been made for one of the variants of a higher-plant 
-link for a closed, ecological system. The input and output of the link are 
determined in respect to the basic elements. Experiments confirmed 
that it was possible to obtain a crop of the selected plants which exceeds 
‘the designed productivity of a given enclosure. : 
}) - A conveyor system for continuously overlapping crops of the selected 
‘plants was worked out and tested experimentally. This makes it possible . 
to have a continuous output of edible biomass in accordance with a set 
schedule. It was demonstrated experimentally that a continuous harvest- ~ 
ing of the crop was possible without changing the area of the assimilating 
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gurface of the plants substantially, thus assuring continuous air regenera- 
: tion. ; 
: Further experiments determined the optimum light requirements for 

* certain selected plant cultures. Gas exchange characteristics (CO, and i 
'O, ) for various parts of the day and various ages of the plants were worked ° 
i oat for a series of selected cultures. Optimal concentrations of CO, : 
‘in relation to various light intensities were determined. 


: The proper nutrient solutions for replacing chemicals used up by 

‘the plants were theoretically calculated and experimentally confirmed for -.: 
‘a whole series of cultures. The experimental testing and determination : 

: of a series of characteristics of this model plant link simplifies the 

‘ snsertion of this higher-plant link into the entire. closed ecological a ee 
“system. [WeAe Noe 223 ATD Report 66-116) : 
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1, Laboratoriya klinicheskoy khinli i bickhimii uglevcdnogo obmena 
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